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METHOD RESOLUTION REQUEST

METHOD NO: Chloropicrin in Air by Dept of Toxicology, University of California,
Davis, Contract # A5-169-43

VERSION DATE: 10/28/87

SECTION NO: Instrumentation

PROBLEM: Method uses an electrolytic conductivity detector and a packed column, We
do not have this detector and packed columns are obsolete.

SUGGESTED RESOLUTION: An electron capture detector will be used, which is more
sensitive than the electrolytic conductivity detector for this compound. A DB-5 capillary
column will replace the packed column. The DB-5 column is to be 30 meters long, 0.25
mme j.d., and with a 1.0 um film thickness. The column operating conditions are: He flow
rate = 1 ec/min, nitrogen make-up = 32 cc/min, injector temperature = 225 °C, detector
temperature = 350 °C (detector range set at maximum sensitivity), and the oven
temperature program i1s: 40°C for 1min, 10°C/min io 250 °C with no hold time.

Mario Fracchia 11/5/99
EHLB Analyst Date
APPROVED RESOLUTION:
DPR Representative Date
DPR Discussion:

Chloropicrinl.doc
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Summary

Air sampling for chloropicrin was conducted during August and September,
1986, ar three awbient locations in Monterey County (PFigure l). A background
sice was established in the city of Monterey. Samples were also collecte& at
an gpplication site located at Fennell Farms on River Road south of Salinas
priof to, during and four days after the application of c¢hloropierin ro
strawberry fields. -

The samples were collected in XaD-64 gsamplers and analyzed by a gas
chromatographic merhod.  Table ll has the summary of results. The highést
concen:rations,lof chloropierin (23.8 parts per billion) were found at the
Fennell Farms application sita; the average of all samples ar this site was
1+2 ppb. There were geveral sampies that gave positive responses at or above

the minimum detection limit (MDL) of 13 ppt at the ambient sites.
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Figure 1.
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Table 1. Summary of Air Concentrations of Chloropicrin in Parts Per Trilljiom

Yolume :
Second Average Total #
HMaximum Highest =~ All Samples of Samples # Above
Pogitive® Positive? above MUL analyzed MDL
Aromasg 681 279 110 48 26
Elkhora 57.2 22.5 39.9 46 _4
Flea Market 191 99.7 75.8 48 10
M. P. Hospital <MIL <MDL <MDL % 0
Fennell Fhrmé | |
Site A 730 " 110 170 22 12
Site B 9080 B100 1400 38 36
Site C 23800 3430 1570 36 32.

BAverage of two replicates

bMDL = minimum detection limit (13 ppt)
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Introduction

Chloropicrin is extensively used in agriculeure (1,614,000 lbs. for 1985
in Califorunia alone, [l]) as a fumigant to control nemacodes, weeds, and fungi
in s0ll and insect pests in harvested grains and nuts. Given its relative
volatilicy, chloropicrin will veadily diffuse somewhat 3if not rigorously
contained. When used as a soil fumigant, where the material is injected inte
the soil and immediately covered with a plastic tarp, sSome egcape to q?r may
be expected; subsequent tarp removal may result in further releases to tha
atmogphere. The cime-weighted average (8 hr/day, 40 hr/wk) thresheld limi:
value for chlorbpicrin in air is 0.1 ppm [2].

In this study low volume (1.0 L/min) ambient air samples were collected
in Monterey County for chloropicerin analysis at three sites plus a background
site, Alse, gu application site wvas wonitored prior te, during, and four days
following coupletion of the application. Ambient air samples were taken over
a four week period from August 26 co September 18, 1586.

Sampling for methyi bromide was also conducted at each site and is the

subjact of a separate report,
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Experimental
Site Selection and Sampling
Agbient Sites
Three sites were selected in Moncersy County. Roof tops of the

elamentary schools in Aromas and Elkhorn were utilized, The roof top of the
01d Corral Flea Market located on Highway 156 approximately two miles west of
highway 10l was rthe third site. A background site was located at the Monterey

Peninsula Hospiral in Monterey.

Sampling

Three replicates were colleered at the Flea Marker site; two replicate
samples were taken at the other gites. Replicare Samplés were taken two
meters apart and 1.67 meters above'the roof top. One sampler was marked “A"
and designated as rthe primary sample (as per ARB protocol) while the “B"
sampler was the replicate. The samplers were connected to high volume
gampling pumps via 3)8 ineh Tygon tubing and a “T" open to the air. The "T"
was needed to gtep down to the desired flow rate for chloropierin. The flow
rates were regulated by pinch clamps on the open end of the "T". Flow rates
were measured by attaching flow meters to the top (open) end éf each'sampler
at the bheginning and the end of cthe sampling period. Each site met the ARB
siting c¢riteria and passed the ARB site audit performed on September 3,
19Bé. Trgppiug studies, completed prier cto any sampling, showed cthat rche
maximum sampling pariod without breakthrough was 4 hrs with a flow race of
1.0 LEM. A listing of sgources of equipment and supplies used 'foy field

gampling is in Table 2.
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Table 2, IList of Equipment for Field Work

1.

24

3.
4,
L

6.

7
8.

9.

Wind Profile Register system, Model 104-LED-LM-DC (WT-1791, Thormwaire and
Asscciates, Elmer, NJ

Microdatalogger, Model CR-21X, Campbell Scientific, Logan, UT
Temperature probe, Model 107, Campbell Seientifie, Logan, UT
HBigh Volume air samplers, Model U~1/AT, BGI, Inc., Walcham, MA
High volume air sampler, Bendix Co., Baltimore, MD

Resi-Grade Methanol, Acetone, Ethyl Acetate, Methvlene Chloride,” Baker
Chemical Co. '

Rotameter, Model VFA 21, Dwyer Instruments, Ine., Michigan Ciry, IN.
Batrery powered low volume pumps,

XAD-4 Resin, Rohm and Haas,
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Cﬁloropigrin samples consisted of a 7.3 em X 1.8 cm tube connected to a
gintered glass fumnel via a rubber gasker. Each rube econtained 10 ml of XAD-4
resin (Figure 2). The top tube was the primary trap while the bottom tube was
the back-up. The tubes were connected to the pump by 3/8 inch Tygon tubing.
The entire “sample” was wrapped in aluminum foil to prevent sunlight from
srriking the tubes and thus heating them or cauging photodegradation. After

sampling was completed the tubes were frozen (~20°C) until analyzaed.

Appliecation Site

Samplers were located upwind and dewnwind of a field prior to application
of mechyl bfomid; and chloropierin (Figure 3). Three sampling sites were sat
out during and following application. Sire A was located ca. 275 m op the
northwest gide near a migrant trailer housing. Si;es B and C were located on
the souctheast side 67 'm and 175 m, respectively, from the edge of the fiaeld.
Battery-powered personnel air samplers were used exclusively at site A (zhe
expected upwind site). Sites B and C were powered by gasoline generators.
The prevalling wind was from the northwest.

| The wind patterns changed during the day with the wind coming from cthe
southeast during the early to midmerning, then changing direction and becoming
very streng out of the norchwest during che late afterncon. Thus, site A was
the downwind site in che earlf maraing and che uéwind gire Aduriag the late
moTning and afterncon.

Applicarion was started at 6:30 a.m. on Seprembar 11 but only one rhird
of the field was fumigated due to high wind conditions. The applicarion was
completed on September 12, The field was carped uncil the morning of
Seprember 15 when the carp from one—third of the field was removed. The rest

of the tarp was removed over the next two days.
7
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Figure 2. XAD-4 resin trap.
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Figure 3. MAP CF FENNELL FARMS APPLICATION SITE OM RIVER ROAD
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Sampling was done on this field the day before the applicaticn began and
for two 4-hour periods during the first day of application and for three 3-
hour periods during the second day of application. Two 4~hour samples were
collected whilé the field was tarped and for four 4-hour periods on the 15th,

the first day chat one third of the tarps were remaved.

Sample Coding -

Samples were coded in the following manner: The first number refers to
the month of the year and the next one or two, depending on the date, rvefers
to the day of the month. The letter refers to the site where the sample was
taken: A, Aromas Elementary Schoel; E, Elkhorn Elementary Schoel; M, 014
Corral Flea Market; M, Monterey Peninsula Hospital. The next number is the
periocd (either 1 or 2) and the letter following indicates wherher the sample
is from the "A" or "B" sampler. Therefore, 827M2A indicares that the sample
waa caken on August 27 at Monterey faninsula Hospital and that it was the
sacond sampling period on that day from the A" sampling sice.

The applicarion site had the same.coding system with the exception that
the latter following the sampling period designated the site (A, B or €) then

the sample (A or B).

10
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Qg_alitz Control

To rest trapping efficiency, sampling tubes were f£illed with 10 m] each
of XAD-4 and glass wool was placed above the resin. The glass wool in each
tube was gpiked in duplicate with 100 and 230 ng each of chloropicrin. Each
gsampler had a 10 ml backup sampler, The sampling train was connected via =2
manifold ro a modified AG-powered high-volume air sampler which pulled air at
1.0 LPM through the resin cubes for & hrs. Commercial sampling tubes fillegd
with 2 ml of XAD-2 resin were also spiked. The results are in Tab_le 3.
Laberatory spiking .a.nd recoveries for chlorepicrin are lisred in Tabrle 4.
Table 5 has the results of the freezer grability study in which spiked samples
were stored at -.:.!O“C for 42 days before analysis. This simulated the longest

holding time ¢f field samples.

11
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Tahle 3, Air Trappiuvg Efficiencies for Chlaropicrin

Resin Amount Flow Sampling Recovered

Type Spiked Rate ~ Period (%) -
(Voluune) {ng) (L/mm) (hours) A B avg
XAD-2a (2 ml) 100 1.0 4 0 0 0
XaD-4 (10 ml) - 250 1.0 4 a3 28 91
XAD-4 (10 ml). 100 1,0 4 85 81 83

A: Pre-~packed commercial sample tube

Table 4. Spiking and Recovery

Level Replicate Average ¥4 Standard

(ng) 1 A 2 3 Recovery Deviation

1000 933 875 912 904 90.4 29
700 680 f - - - 97.1 -
500 495 - - - 99.0 —
300 - 262 — -— — 87.3 S
100 .114 73 92 % 93.8 19

Table 5. Freezer Sl:m:lyA

Spike Lavel Replicate - Avarags F4 Standard
(ng) 1 2 k. Recovery Recovery Deviatica
500 492 512 492 498 99.2 11.

200 186 179 179 181 90.7 4.0

A: Stored at -20°C for 42 days

12
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LAB ANALYSIS

Instrumentabion

Chloropierin was analyzed via Vista 402 Contcrolled Variam 6000 Gas
chromatograph equipped with 13' x 2 mm IPD glass celumn packed with SX¥ UCON-50-—
HP2000 liquid phase on Gag Chrom Q 60/80 mesh operated at 60°C and a3 carrier
gan of helium at 20 ml/minute. The chloropierin was detected uging a Hall

Electralytie Conductivity Detector (Model 700A) in the chlorine reductive

mode,
Inlet temperature: ' 225°¢
Rzactor base: | 250°¢C
Reacror: | 910°¢
Reacrion gas: Hy, 30 ml/minute
Solvent: i—propan_ol at 0.5 ml/minute

Sample Preparation

Samples were removed from freezer November 11, 1386, Nanograde hexane (10
m.l) was added using a 10 ml Volumecrlc pipette to each 20 mnl- sc:int:.llation‘
vial concaining the spiked XAD-4 resin. The vials were recapped tlghr.ly and
vibrated on the Delnxe Mixer, Cat. No. 38220 (Scientific Products) for one
minute. An appropriate variable volume injection, using a 10 ul Hami.JLton
syringe was utilized.’ Peak heights (mm) from chromatograms were compared ro

standard curve peak heights vs. picograms of echloropicrin and ctoral
chloropicrin in each sample was ecalculared from the fsllowing equatien:

Picogram from Std Qurve y 14 5y Hexane = total Nanograms
# uL injecred

13
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The first tube was used to determine the amount of ehloropierin in air,
The secound tube was a back-up.to determine whether breakthrough oceurred. If
at laast 25% of the toctal trapped material appeared in cthe back-up tube, :heﬁ
the concentration in air would be reported as a "greater than" number.

Esgentially all of the chloropicrin was trapped in the first tebe. The
good recovery was partly due to a relacively low field air temperature (~156°()

compared to the spiked recovery studies (21-30°C).

Field Samples

Results

Table 6 summarizes the field samples collecred. Table 7 contains the air
flow, peried nanograms, micrograms per cubic metef and parts per trillion of
chloropicrin found at the ambient sires, Thirty acres of strawberries,
located approximarely 0.25 mile upwind from the Aromas sampling site, were
carped during the firs: week of samplings Table 9 conrains the average values
of chloropierin at the ambient gires while Table 8 cantains the comparisen of
the replicators.

The concentrarions of chloropicrin were highest at the application site
(Table 12). Air flows were measured ar the begiuning and the end of each
period. The flows were adjusted to 100 ml/min ax. the beginning of each
pariod. The highest average concentration .(23.8 ppb) occurred at site C
during the second day of applicacion. The concentration at site B reached
9.11 ppb while site A, the site northwest of the treated area, vielded a
concantration of Q.114 ppb on the second day of application., Within 15 days

after applicarcion air concentrations of chloropicrin were grearcly reduced.

14



